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fifentinuOMB pelting and Rolling f n ooeas for Steel FroduotAon 
Qtnral Infowiation 

Id#* for# oentlnuoui oaitlng and rolling prooeoa for steel 
production, for d#v#lopn#nt at th# Welding Rosoaroh Institute 
*0 watlslava, oacis from engineer Pr« Joseph Oabellw, who was a 
mldlng authority, the director of tito Institute, and a vice- 
director of the Caechoslovak Academy of Science. Dr, Cabelka 
started worWng on this Idea in 1956. He was assisted by a 
?**• .^^w*?*** (fnu), a specialist In rolling-mill equipment* *dio 

OMlgned the •OUiPttftnt for tMm 


beaan at tha~ beginning 

wsav tewsste.A.ia«awi4e uastexuK dnu z”o±j. 3 .nK maomnA 

of 1957 n 

ooropjia^aa • ^ 

^heprojecc was approximately B5 percent 


Iw a. • i«auv ate tesigg fvexains nesearon inBCivuce ana 

wt welding was used quite extensively In the construction, 

TOls equipment was being constructed to operate as a pilot-plant, 
pie whole process was still in the experimental stage with cer- 
tain steps theorised on paper only. There was no way of know- 
ing how the process would work until It had actually been tried. 

Identification Data 

Figure 1 on page 6 is an overlay 

JSoale It 25, 000, Bracisiava. 


, Nunbara In parantho* 

sea oeiow refer to corresponding numbers on the overlay. 


^uge, running from 


(1) Double Rail Line - standard European 
Bratislava to Zlllna (M 48-13, B 18- 

(2) Highway - four lanes divided by a streetcar line. It was 
about 16 meters wide, cobblestone, and In vexv good condi- 
tion from Bratislava to Raca (H 4 b-13, B 17-09). Inside 
watlslava the highway became Ullca Pebruarskeho Vltasatva 
straate 
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50X1 -HUM 
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50X1 -HUM 
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(3) single Rail Line - Standard European gauge, running between 
Bratislava and Oalant (N 48-12, B 17-43). 

(4) Chocolate Manufacturing Plant "Stollwerok" - a state 
enterprise. 
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(3) Welding Research Institute • covering an area of about 
900 X 230 meters.^ 

Legend For Ihelosure 1 

IholOBure 1 is a^ ^sketch of the continuous casting and snxi-HiiM 

rolling Biaohine. Nunbers in parentheses below refer to corres- 
ponding numbers on the sketch. 

(1) Laddie. 

(la) inert gas pressure system. 

(2) Basin. 

(3) Optical pyrometer. 

(4) Cooling section. 

(3) Water passages. 

(6) Indicating pyrometer. 

(7) Water control valves. 

(8) Passageway for the hot metal. 

(9) Orooved rolls. 

(10) Guide roll. 

(11) Metal strip. 

(12) Guide mechanism. 

(13) Back-up roll. 

(14) Planetary working-roll. 

(13) Planetary roll cage. 

(16) Thickness control mechanism. 

(17) Rolling table. 

(18) Guide mechanism. 

(19) Finishing roll. 

(20) Thickness control mechanism. 

(21) Rolling table. 

(22) Cut-Off shears. 
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(23) Coller control valve. 

{?4) Coller. 

(25) Table for eheared atrip. 

(25) Control panel. 

(27) Ocer bo? eoollni» line (water). 

(26) Geer iRcchanlei!! for planetary rolls. 

(2P) Synchronizing; mechanism for planetary rolls. 

(30» 30a* 30b) Motors* approximately 80 KW* for three sets of 
rolls. 

(31) Motor rheostats. 

(32) 011 pturplng system. 

(33) Qeat* box. 

(34) Cross section of passageway* Point (6). 

(35) Cross section of a cooling section* Point (4). 

Continuous Casting and Rolling ProeesB 

5. Following is the #lovr of the steel through the casting and roll- 
ing process. All the points refer to Inolosurc 1. The molten 
steel is po\ired from the laddie of about two-ton capacity* 

Point (1)* into a basin* Point (2)* out of which it flows into a 
passage-way* Point (8)* where it begins to cool. In 1953* the 
Welding Institute had only two small induction furnaces of about 
600 to 700 kilograms capacity each. It was estfmated that this 
amount of metal would allow about 15 minutes of continuous pour- 
ing* after which it would take about 40 minutes to get more hot 

metal from the furnaces. ^It had not been determlnec 50X1 -HUM 

what effect the interrupted pouring would have or. the process. 

6. As the hot metal reaches a certain height in the basin* Point (2)* 
it begins to flow out into the passage-way. Point (8). This 
passage-way continues through an unknown number of cooling 
sections* Point (4)* where the molten steel begins to cool and 
solidify. These cooling sections are made of copper and have 
pipes* Point (5)* running through them tlurough which water flows* 
closely regulated by valves* Point (7)* to give the desired rate 
of cooling to the hot steel. Each cooling eeotlon has ite own 
pyrometer for indicating the temperature of the hot metal* Point 
(6). A oroBS-eeotion of a cooling section is shown as B-B* Point 
(35). The flow of the steel from the basin into the cooling 
passage-way is supposed to move by gravity-flow; however* in case 
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It does not flow freely. It will be assisted by a press urised 

Ae on irntmiMm iwT»te gnu aw fthoWti in faint 1 la I . I 




I the Initial e^tperl- 

nsnts with this proae sa will be with a plain c arbon steel of about 
0,10 percent carbon. 


nrocess with low-alloy steels, but what typeF 


plans to | fciw fehft 
of steel 


As the solidified metal emerges from the last cooling unit, it 
passes between two rotating grooved rolls. Point (9), which 
keep the metal strip moving. As the metal strip moves along it 
passes between other rolls. Point (10), In a curving direction, 

All of the above-mentioned rolls are water-cooled. At Point (12) 
the metal strip enters a mechanism consisting of two metal 
blocks about O.M meters long and water-cooled. This device 
guides the strip into the planetary rolls. Point (13}> 
planetary system conelsts of two rolls about 700 mlllmetcrs In 
diameter eachi Around the circumference of these rollo arc 
mounted In cages. Point (15), an unknown number of amallcr 
rolls about 70 mlllmeters In diameter, Point (lA), These smal,! 
rolls are powered Independently of the large rolls and rotate 
In an opposite diractlon from that of the largo rolls. These 
rolls were synchronised so that the upper and lower rolls would 
make contact eimultaneously with the metal strip In at. exact 
perpendicular plane. These small rolls were supposed to deliver 
about 2400 "hammering blows" per minute. These rolls were 
cooled by water after they lost contact with the metal strip. 
Point (lo) Is a movable mechanism connected with the planetary 
rolls to regulate the final thickness of ttf ^?tal strip. This 
mechanism was connected with another mechanism which regulated 
the width of the passage-way. Point (8), through the cooling 
section so that there was a definite relationship between the 
width end thickness of the metal strip as It passed through the 
whole process. Point (34) shows a cross section of the passage- 
way, Point (8). The maximum width of the strip could be 380 
mlllmeters, the minimum thickness could be one mlllmeter. 

As the strip left the: planetary system. It moved along a table of 
rotating rolls, Point (17) and through another set of smooth 
rolls. Point (19), of about 800 mlllmeters in diameter, to Im- 
part a smooth finish to the strip. From there it could bo 
sheared. Point (22), to required lengths or coiled on a rotating 
spindle, Point (24). Point (^6) is the control panel for the 
whole prooess. An oil pumping system, Point (33), lubricated the 
rolling equipment at various places with a fine spray of oil. 

v33J gear 1) 0X for dylvlne the three Beta of rolls a 

Points (13* 14 and 19). 



Comment 


1, The sketch of this process Is not to scale. 
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